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(54} INTERMEDIATE FILM FOR LAMINATED GLASS AND LAMINATED GLASS 



(57) The object of the present invention Isioprcvico 
an interlayer film for laminated glass which exerts ex- 
cellent heat insulation or electromagnetic wave trans- 
mittance and which is suitable for producing a laminated 
glass having excellent fundamental performance char- 
acteristics required for the laminated glass, such as 
transparency, especially good haze, appropriale bond 
strength between an interlayer film and glass, penetra- 
tion resistance, impact absorption, weather resistance, 
and so on. Also, the object of the present invention is to 
provide a laminated glass produced by using the above- 
mentioned interlayer film. 

These objects are realized by the interlayer film for 
laminated glass comprising an adhesive resin, wherein 
the average particle diameter of tin-doped indium oxide 



and/or antimony-doped tin oxide is ranging from 0 to 
80nm, and the number of the tin-doped indium oxide or 
antimony-doped tin oxide particles with a particle diam- 
eter of not less than 1 0Onm are dispersed not more than 
1 per 1 urn 2 , and also, by a laminated giass produced 
by interposing said interlayer film for laminated glass be- 
tween at least a pair of glass sheets having a visible light 
transmittance rate (Tv) of not less than 65% in the light 
rays of 360 to 780nm. a solar radiation transmittance 
-ate(Ts) h :he light rays a* 300 to 2500nm of not mom 
than 80% of the mentioned visible light transmsttanco 
rate (Tv), the haze value(H) of up to 1 ,0% and electro- 
magnetic wave shield (AdB) of not more than 10dB in 
the wavelength of 1 0 to 2000 MHz. 



Description 



Technical Field 

£0001] The present invention relates to an interlayer film for laminated glass, which has excellent transparency, heat 
nsulalion, weather resistance and electromagnetic wave Iransmiltance and excellent bond strength with the aiass' 
and shows a much decreased exLent of blushing by absorbing moisture. Also, the present invention relates to "lam- 
inated glass produced by using said interiayerfitm. 

Background Art 

[0002] So far, a laminated glass has been widely used as the automotive windshields or side-glasses, or architectural 
7JrJZZ\° r T llkS ' A£ T eS6ntatiV6 ° f ab0 — tioned glass, there can be mentioned, a lam nated 
t ear r Z Z J" intarlay6r fi!m f ° r iaminatSd 9 lass b ^een at least two transparent glass sheets to 

00031 wZ^ 1 , ?:°TT ° f ^^"^ ™"> -"oh as polyvinyibutyral resin. 

r° t J T f "h th ' S k ' nd tBndS t0 break dUS t0 9 M the interla ^ r f » m >^ose6 between glass 

L „T V IT 9iaSS Wili kS8P adhemg t0 the fflm «»n after breakage. Thus the risks 

~z 22s e: are so low that A m prevem peopie in - tomobii - « <™ ^ 

abou 1 0 A compared to the ultraviolet ray, but has great thermai effect, and also the infrared ray is absorbed into he 

window alsi, S nf f T y ( ? 3t mV) fr ° m thS aUt0m ° tiVe Windshieids or ^-glasses, or architectural 
Window glasses, that , 8 , increasing heat insulation cf the automotive windshields or side-glasses or architectural win- 

XS^SIZT K CreaSe ^ te 7 era,Ure in Mobiles or Gildings. As the insulated glass, for example, 
a neat ray cut-off glass can be commercially obtained 

tZlnlafTZTZ ' r ^ hSat : ayCUt - 0ff S lass is th * S iass ^et "*« *«h multi-layers of metal/metallic oxide 
™ LL ° r SPUtt9nnS t0 mSUlate dirSCt SUnli9ht H0Wever ' Since the ^^ti-'BVer coating is poor In 

examp e olt^nT Tt' * , Chemica| - resista ^ « was necessary to laminate integers composed^ for 
example, plasticized polyvinyibutyral resin, or the like to give a laminated glass 

[0008] However the heat ray cut-off glass laminated hterlayers is composed of, for example, plasticized polyvinyi- 
butyral resin or the like had some problems following below: polyvinyl 

(a) it was expensive , 

(b) the multi-layer coating was thick, so its transparency (visible light transmittance rate) was low 
llTzyenaT mU ' tHaVer C ° atin9 ^ fi!m reSulted in exfo,iation or blushiri 9 <* 
2n^TfLt^° m f nMC fr ° m tranSmitting int0 automobiles or buildings., causing troubles with com- 

[0009] There are several proposals to solve the problems described above. For example, a laminated glass produced 
^ZIpT^ P°^«'™ P'a S tici,ed polyvinyibutyral resin sheets is dL sed n Japa 

nese Patent Publication for Opposition 52093/1986, Japanese Patent Publication for Laid-Open 36442/1989, and so 

[0010] However, the laminated glass has some problems in the bond strength between plasticized polyvinyibutyral 
esin sn„t and poyesrer f,.m, thus not only the exfoliation will occur on the interface of the laminated glass with a 
lapse of time, but also electromagnetic wave transmittance is not enough 

^ll^r?n?L a ,aminSted f 9 ' aSS Pr ° dUCed by d,SperSir 'S fine ^ !cle * of heat insulating mineral materials into 
Laid-Open 259279/1996, and so on). It is expected that the heat insulation can be increased by inhibiting increase in 
temperature ,h automobiles or building, with the blockage of the infrared ray by using these fuLlona f ne paSes 
0012 m kneadmg functional Tine particles such as metal or metallic oxide into an interlayer film, deterioration of 

T^ZTooniZT p T m - T n de r ioration of haze strong,y depends - the ^ ^ ° f ^ 

"II a K , " intertaVer fl ' m ' the bigger the P article diameter is < the greater the haze value is The 

same problem occurs , n kneading functional fine particles, thus a technique regulating the particle diameter of the 
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primary particle is introduced (Japanese Patent No.2715859). 

[00131 However, in an interiayer film, no matter how much the particle diameter of the primary particle or particle 
diameter in the dispersion may be regulated, melt-kneading with an adhesive resin under heat in the preparation of 
film results in recohesion between the particles. As the result, the particle diameter of the functional fine particle is 
bigger than that of the primary particle or In the dispersion. That is, in the interiayer film, desirable Is regulating not 
only the particle diameter of the primary particle or the panicle diameter in the dispersion, but also the particle diameter 
of the functional fine particle in the film. 

[00143 Since the penetration resistance is required for a laminated glass represented by a laminated glass for auto- 
mobiles, only good haze is not enough to produce a laminated glass, and appropriately adjusting the bond strength 
with glass is needed. A dispersant is necessary to disperse -nifcmly fine panicles sjch as meta;T metallic oxide and 
the like in an interiayer film. However, the dispersant influences on the bond strength, and so the necessary bcr-d 
strength may not be obtained. That is, there were problems that the dispersant used for dispersing fine particles in a 
piastictzer influences on bond strength between the glass and the interiayer film, causing exfoliation or reducing pen- 
etration resistance, and moreover, the bond strength may change with a lapse of time by bleeding of the dispersant. 

Disclosure of Invention 



[0015] Taking the above-mentioned problems into consideration, the objective of the present invention is to provide 
an interiayer film for laminated glass, which exerts excellent heat insulation and electromagnetic wave transmittance 
and which has good transparency, especially good haze and excellent fundamental performance characteristics re- 
quired for a laminated glass, for example, appropriate bond strength between the glass and the interiayer fur e e 
tration resistance, shock absorption, weather resistant and so on. and also to provide a laminated glass produced 
by using the said interiayer film K 
[001 6] Another objective of the present invention is to provide an interiayer film for laminated glass which Is low in 
production cost and possible to adjust cono strength a-d :o provice a laminated glass produced by using the saio 
inter-ayerfhtn " 
Thus, the present invention relates to: 

(1 ) An interiayer film for laminated glass comprising an adhesive resin, which is characterized by that tin-doped 
indium oxide and/or antimony-doped tin oxide with the average particle diameter ranging C to SOnm is dispersed 
in the adhesive resin, 



(2) An interiayer film for laminated glass as described in (1) above, which Is characterized by that the number of 
tin-doped indium oxide or antimony-doped tin oxide particle with a particle diameter of not less than 100nm is not 
more than 1 per 1u.m 2 , 

(3) An interiayer film for laminated glass as described in (1) or (2) above, which is characterized by that a laminated 
glass made oy interposing the interiayer film for laminated glass between two clear glass sheets, each glass sheet 
having thickness of 2.5mm, has a visible lighttransmittar.ee rate (Tv) of not less than 70% in the light rays of 380 
\ 780nm ' & " " ■ -i"smittancc rato (Te) in the light rays of 300 to 2500nm of not moro than 80% of 
above-mentioned visible light transmittance rate (Tv) and the haze value(H) of not more than 1 .0%, 

plfcizer 1 ^^ 11 " 1 iaminatSd 9 ' aSS 83 deSCrib6d ' n { ' )t0 (3) ab ° V8: Whefein an adhesiw resin conta!ns s 



height Sf Z ° Ped mdlUm ° X,de and/ ° r ^™^ P e« tin ox.de are contained per 1 00 parts 

L^etel fi ' m ' ammated 9 ' aSS ^ deSCn ' bed ^ C1 } t0 (5) ab ° Ve ' Wh9rein thS adhesive resin is 

(a) a chelating agent, 

(b) a compound with at least one carboxyf group at its terminal position and 

(c) a modified silicone oil, 



(8) An interlayer film for laminated glass, which comprises an adhesive resin containing tin-doped indium oxide 
and/or antimony-doped tin oxide particle and at least one dispersant selected from the group consisting of: 

(a) a chelating agent 

(b) a compound with at least one carboxyi group at its terminal position. 

and 

(c) a modified siiicone oil, 

(9) An interlayer film for laminated glass as described in (7) or (8) above, which is characterized by that the chelating 
agent is a fkliketone compound, 

( ' 0) Ar inic-teyor film for laminated glass as described in (9) above, which is characterized by that the Sdiketone 
compound is acetylacetone ; 

(11) An interlayer film for laminated glass as described in (7) or (a) above, which is characterized by that the 
compound with at least one carboxyl group at its terminal position is selected from the group consisting of; 

(a) an aliphatic carboxyiic acid having 2 to 18 carbon atoms, and 
(h) a hydroxy carboxyiic acid having 2 to 1 8 carbon atoms. 

(12) An interlayer film for laminated glass as described in (11) above, wh,ch is characterized by that the aliphatic 
carboxyiic acid having 2 to 18 is 2-etylbutyrata or 2-ethylhexancate. 

(13) An interfayer film for laminated glass as described in (1) to (12) above, which is characterized by that the 
adhesive resin contains additionally a bend adjusting agent. 

(14) An interlayer film for laminated glass as described in (13) above, wherein the bond adjusting agent is mag- 
nesium and/or potassium salt of a carboxyiic acid having 2 to 10 carbon atoms, 

(15) An interlayer film for laminated glass as described in (14) above, which is characterized by that the amount 
of the magnesium and/or potassium salt of an carboxyiic acid having 2 to 1 0 carbon atoms is 10 to 1 50ppm as 
magnesium and/or potassium content in the obtained interlayer film, 

(1 6) An interlayer film for laminated glass as described in (3) to (15) above, which is obtained by dispersing tin- 
doped indium oxide and/or antimony-doped tin oxide into organic solvent by the use of a dispersant lo preoaro 
dispersion and, adding said dispersion into the adhesive resin optionally containing a piasticizer, 

(1 7) An interlayer film for laminated glass as described in (1 6) above, which is characterized by that the organic 
solvent Is the same with the piasticizer as is added into the adhesive resin. 

(18) An interlayer film for laminated glass as described in (16) or (17) above, which is prepared by extruding the 
dispersion described in (1 6) or (17) above and the adhesive resin by using extruding machine in which two axes 
are arranged in parallel, 

(1 9) in an interlayer film for laminated glass which is prepared by a method comprising dispersing tin-doped indium 
oxide and/or antimony-doped tin oxide in a piasticizer to obtain dispersion and adding said dispersion into the 
adhesive resin, the improvement lies in that the average particle diameter of tin-doped indium oxide and/or anti- 
mony-doped tin oxide in said dispersion is 10 to 80nm at room temperature, and still 10 to 80nm after heating 
dispersion up to 200°C, 

(20) A laminated glass, which is prepared by interposing an interlayer film for laminated glass described in (1) to 
(19) above between at least a pair of glass sheets to integrate the interlayer film and the laminated glass sheets, 

(21) A laminated giass as described in (20) above, which is characterized by that the laminated glass has a visible 
light transmittance rate (Tv) in the light rays of 380 to 780nm, a solar radiation transmittance rate (Ts) in the liqht 
rays of 300 to 25QQnm and the haze value (H) as follows- 
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(22) A laminated glass as described in (20) or (21 ) above, wherein at least one of the pair of glass sheets interposing 
the interlayer film is a heat-ray absorption glass which has a visible light transmittance rate of not iess than 7S% 
in the light rays ot 380 to 780nm and transmittance rate of not more than 65% in the whole light rays of 900 to 
1300nm, 

(23) A laminated glass as described in (22) above, wherein trie heat-ray absorption glass is a green glass, 

(24) A laminated glass as described in (20) to (23) above, which is characterized by that the efficiency of the 
electromagnetic wave shield AdB in the wavelength of 10 to 2000MHz of the laminated glass is not more than 1 OdB, 

(25) A laminated glass as described in (20) to (24) above. 

wherein the laminated glass has a visible light transmittance rate (Tv) in the light rays of 380 to 780nm, a solar radiation 
transmittance rate (Ts) in the light rays of 300 to 2500nm, the haze value (H), the efficiency of electromagnetic wave 
shieldf A dB) in the wavelength of 1 0 to 2000MHz and pummel value(P) as follows; 



P=a numeral from 3 to 7. 
[0017] And also, the present invention relates to; 

(1) An interlayer film for laminated glass, which is characterized by that an interlayer film for laminated glass is 
made from plasticized polyvinylacetal resin, and that tin-doped indium oxide and a compound with at least one 
carboxyl group at its terminal position are dispersed in the plasticized polyvinylacetal resin, 

(2) An interlayer film for laminated glass as described in (1 ) above, wherein the compound with at least one carboxyl 
group at its terminal position is one or more compounds selected from the group consisting of a carboxylic acid 
having 2 to 1 8 carbon atoms and a hydroxy carboxylic acid having 2 to 1 8 carbon atoms. 

(3) An interlayer film for laminated glass, which is made from plasticized polyvinylacetal resin wherein said plas- 
ticized polyvinylacetal resin is prepared by dispersing tin-doped indium oxide particle in the plasticizerto obtain 
dispersion and adding said dispersion into said plasticized polyvinylacetal resin, and the particle diameter of tin- 
oopecf indium oxide in said dispersion is 10 to SOnm at room temperature, and stiil 10 to 80nm after heatinq the 
dispersion up to 200°C, and 

(4) A laminated glass, which is prepared by interposing an interlayer film for laminated glass as described in (1) 
to (3) above between at ieast one pair of glass sheets. 
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Best Mode for Carrying Out the Invention 



[0018! The adhesive resin comprised in an interlayerfifm for iaminated glass of the present invention (referred simply 
as an mtenayer ntn nare-nsfter; Is no: Irrited specifically, but ca* be any resh ..hch has do-o st - . , - t , , i. , 
under appropriate temperature and pressure without being coated with the binder or, its su-c 5 fc c V 

-era lv usee -s - Tid e o' an ime-laye it aminsted giass, ' 
[0019] As the adhesive resin, there can be mentioned, forexample, poiyvinylacetai resin, polyurethane resin ethvl- 
ens-vny* acetate resin, ac^f copolymerization resin of which aery I monomer unit is acrylic acid, methacrylic acid or 
tntT Zl ih8re0f ' ° f Vinyl chloride - eth y te ^-methacry| a te glycidyi copolymerization resin, and so on 
{0020] The above-mentioned resin can be easily produced by means of a known method or a method similar to the 

<ncwr method " 

[0021] As the adhesive rosin used in the present invention, preferably used is poiyvinylacetai resin 
[0022] The method for producing poiyvinylacetai resin is not specifically limited, but can be mentioned, for example 
a method comprising dissolving polyvinylalcohol in hot water maintaining the temperature of the obtained solution to 
be. for example, about 0 to 95<C, adding acid catalyst and aldehyde to said solution, completing acetaiization with 
stirnng, and then neutralizing, washing, and drying to obtain poiyvinylacetai resin as powder 

[0023] In said acetaiization, it is also possible to progress acetaiization with stirring and to complete acetaiization by 
maturing the reaction with increase in the reaction temperature. 

[0024] in above-mentioned method for synthesizing poiyvinylacetai resin, the average polymerization degree of pol- 
yvinylalcohol , s preferably from about 500 to 5000 or so, more preferably from about 800 to 3000 or so. and even more 
preferably from about 1000 to 2500 or so. 

[0025] When the average polymerization degree of polyvinylalcohol is less than 500 or so, the strength of resin film 

ZZ^L ll^ TT T etrati ° n rSSiStanCe ° f lhe ° btamed iaminated glass ' 0n the other h ^ ^ the 
average polymerization degree of polyvinylalcohol exceeds 5000 or so, it may be difficult to mold resin film and in 

[0026] Moreover, it is preferable to arrange the amount of vinylacetal to be not more than 30 mol% in poiyvinylacetai 
resm obtained above. Thus, the saponification degree of polyvinylalcohol is preferably not less than about 70 mol% 
When tne saoonrf.cat.on degree o polyvinylalcohol is less than about 70 mol%, transparency or heat resistance or 
reactivity of poiyvinylacetai resin may be lowered. a.i^e, or 

^!Lr e , aV8ra9e ^ ynieriZati0n and thS sa P° njficatiOT ^gree of polyvinylalcohol can be determined according 
to, for example, a method stipulated in jis K 6726 "Metriods of testing polyvinylalcohol" 

bTr!L J-Vr r Se . rt i Ventl °r ,! thS aldShyde USed f ° r s * nthes ^9 polyvinyl***! resin Is not specifically limited, 
but preferably aldehyde having 3 to 1 0 carbon atoms, or more preferably aldehyde having 4 to 8 carL atoms can be 

T*! W t h ! n "I! nUn l ber ° f Carb ° n at ° m$ ° f above -™" li ^d aldehyde is less than 3, sufficient moldability of resin 
f lm may not roe obtained in some instances, on the other hand, when the number of carbon atoms of aldehyde exceeds 
i0, the reactivity for acetaiization will be low, --- J — >-<-'—<- ... 



n blocking may easily occur in the reaction and cause difficulties 



in synthesizing rs 

EZL AS ? bS USSd in thS PmSent invGn£ion < there can b e mentioned, aromatic aldehyde, alicyclic 

hlv 1? °JT P o t f ^ ^°P l0nald5n Vd 9 , n-butylaldehyde, isobutylaidehyde, barrelaldehyde, n- 

hexylaldehyde, 2-ethylbutylaloehyde. n-hsptylaldehy.e. n-octyl aldehyde, n-nonylaldehyde, n-decylaldehyde, benzal- 
dehyde, cinnamaldehyde. and so on. and these can be used preferably 

K! HT em r ed alde " yde bS USSd Singly ° r tW ° ° r m ° re ° f them can bs used combination. 

exampie, n-butylaldenyde, n-hexylaldehyde, 2-ethylbutylaldehyde, n-octyialdehyde, and so on 

[0033] In poiyvinylacetai resin obtained by acetalizing polyvinylalcohol with the above-mentioned aldehydes having 

t tlTl w n t l0 ™ : : T SP l CiallV Pref6rabie IS ^'^^ ^sin stained by acetalizing polyvinylalcohol with n 
butylaldehyde having 4 carbon atoms. 

[0034] When above-mentioned polyvinylbutyral resin is used, the adhesiveness between the resin film and the glass 
s high, so the resm film has appropriate bond strength with the giass, and excellent transparency and weather resist- 
ance is realized, and in addition, polyvinylbutyral resin itself is easily produced 

c?mp 5 Lnts yVinyibUtyrai reSin ° btained ^ hersinabovemethodconsis ts of vinyibutyral, vlnylalcohol and vinylacetate 

H T f hS am0Unt ° f eaCh com P° nent mentioned above-can be determined according to. for example. JIS K-6728 
Methods for testing polyvinylbutyral" or infrared absorption spectrum (IR). 

[0037] In the case of poiyvinylacetai resin other than polyvinylbutyral resin, measuring the amount of vlnylalcohol 
and vmylacetate components is the first place, then the amount of vinylacetal can be calculated by subtracting the sum 
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of the above-mentioned two components from 100. 

[0038] The average butyraiization degree of above-mentioned polyvinylbutyral resin is not specifically limited, but is 
preferably about 60 to 75 mol% or so and even preferably about 62 to 72 mol% or so. 

[0039] When the average butyraiization degree of polyvinylbutyral resin is less than 60 mol%, solubility with plasticizer 
mentioned later may be lowered, thereby it may be difficult to mix polyvinylbutyral resin with p asticizer of the necessary 
amount to obtain penetration resistance. On the other hand, when the average butyraiization degree of poiyviny t _ i , a 
resin exceeds about 75 mol%, it may fad to obtain dynamic property necessary to obtain penetration resistance. 
[0040] For the interiayer film of the present invention, it is necessary to contain tin-doped indium oxide and/or anti- 
mony-doped tin oxide in the above-mentioned adhesive resin to give heat insulation to the interiayer film. 
[0041] Namely, tin-doped indium oxide and/or antimony-doped tin oxide has an excellent infrared ray (heat ray) 
cutting function. So adding and dispersing said tin-doped indium oxide and/or antimony-doped tin oxide into adhesive 
resin film makes it possible for the produced interiayer film and laminated glass to exhibit excellent heat insulation. 
[0042] The addition amount of the above-mentioned tin-doped indium oxide and/or antimony-doped tin oxide is pref- 
erably about 0.1 to 3.0 parts by weight, or more preferably from about 0.1 3 to 3.0 parts by weight relative per 1 00 parts 
by weight of the above-mentioned adhesive resin. When the addition amount of tin-doped indium oxide and/or anti- 
mony-doped tin oxide is below about 0. 1 part by weight, the sufficient infrared insulation may not be obtained, and thus 
the heat insulation of obtained interiayer film or laminated glass may not sufficiently be improved. On the other hand, 
the addition amount of tin-doped indium oxide and/or antimony-doped tin oxide exceeds about 3.0 parts by weight, the 
visible light transmittance of the obtained interiayer or laminated glass may be lowered. 

[0043] The average particle diameter of said tin-doped indium oxide or antimony-doped tin oxide is over 0 and up 
to about 200nm or so. preferably over 0 and up to about 80nm. More preferably the average particle diameter is about 
10 to BOnm or so. 

[0044] Even more preferably the particle diameter is from about 10 to 80nm or so. In other words the minimum 
particle diameter or above-mentioned fin-doped indium oxide or antimony-doped tin oxide is preferably not less than 
about 1 0nm and the maximum particle diameter is preferably 80nm or less. 

[0045] When the average particle diameter of said tin-doped indium oxide or antimony-doped tin oxide exceeds 
about 200nm or so, scattering of visible light rays may be remarkable, thereby transmittance through the obtained 
interiayer film may be reduced. As the result, the haze value (the degree of creventinq transparency) of the produced 
laminated glass may be deteriorated, and the high transparency is not obtained, which is needed for for exampiP the 
automotive windshields. ' v ' 

[0046] The particle diameter of said tin-doped indium oxide or antimony-doped tin oxide can be measured by light 
scatter measuring device ("OLS-6000AL" (trade name), produced by Otsuka electronics Co.,Liti ) utilizing dynamic 
light scattering method In which Ar lazer is used as light source. 

[0047] In the present invention, it is preferable that said tin-doped indium oxide and/or antimony-doped tin oxide 
having an average particle diameter ol over 0 and up to about 200nm or so are scattered fine and uniformly in inleriayer 
film. By scattering tin-doped indium oxide and/or antimony-doped tin oxide fine into an interiayer film the laminated 
glass produced by the use of the interiayer can have the low haze, excellent transparency and high heat insulation 
with the whole interiayer, and additionally, it can be possible to adjust bond strength between the glass and the inte'lave- 
fnm, thereby excellent penetration resistance is obtained. 

[Q048] Preferable embodiment is an interiayer film wherein the number of tin-dopod indium oxide and/or antimony- 
doped tin oxide with a particle diameter of not less than 100am is one or less per 1am* of the interiayer film, That is 
the embodiment in which the above-mentioned particles with the particle diameter of not less than 1 0Oum may not be 

t m "V )nt6 ? yer ° r eVen * bG ° bSerVSd il iS ° niy the partide that is set st th e center of 1 square 
micrometer flame and no other particle with the particle diameter of not less than 100um can be seen within the flame 
m^n,° aS T t takh9 ph0t ° Sraphs and ^serving interiayer film by using transmission electron microscope 
[0049] The observation can be earned out by using transmission electron microscope, "H-700FA type transmission 

D050 IT**! T^ 06 " ^ K,aCh CC ' Ltd ' and ,hS Ph0t0araphs are ^ * ™* accelarXn voltage, 
[0050] Aso preferred emoodiment of the interiayer film of the present invention is an mteriayer film for iamWed 

mos Trl T ? , r °° m temperSture ' and stii| . 10 tQ 80( ™ ^en ^r heating the dispersion up to 200'C 

EST L ™ T r ammat6d 9laSS ° b,ained by m °' ding lnterlayer film out of said aiUion has the low 

J^edS saidllm Wherei " tin " d0ped indium °* ide and/or antimony-doped tin oxide particles are dis- 

S2 nv S f d ' s t perei0 "- mentloned laterin deta ». is a s °lution or suspension in which tin-doped indium oxide and/or 
antimony-doped tm ox,de particles are dispersed in an organic solvent or a plasties, preferably together with a dis- 

particles are dispersed fine and uniformly in the, nteriayer film to produce an ir.erl.vo il- Wn =»>ce lert tra- 
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light insulation and bond strength with glass, and thus, using a dispersant is a preferred embodiment of the present 

invention. 

[0054] As the dispersant of the present invention, for example, (a) chelating agent, (b) a compound having one or 
more carboxyiic group at its terminal position, (c) modified silicone oil, and so on are preferably exemplified. 
[0055] in the present invention, it is considered that the chelating agent used as dispersant is combined with tin- 
doped indium oxide and/or antimony-doped tin oxide particle, and as a result, this combination prevents cohesion of 
un-ccoed mum exes and/or antimony-doped tin oxide particles, thereby the haze of inieriayer film for laminated qlass 
V.VI-: Imcroved. 

[0056] Said chelating agent is not specifically limited, but includes the known chelating agent such as EDTA jtaike- 
tone compound or the like, or preferably the chelating agent easily solvable with a plastioizer or an adhesive resin in 
that mean, among the chelating agents, pdiketone compound or the like are preferable in chelating agents, and even 
more preferable is acetylacetone. In addition to acetylacetone, trifluoroacotylacetonc, benzoyitrifluoroaeetone dip- 
ibaroylmethane, or the like can be used. 

[0057] The preferable addition amount of the said chelating agent is preferably about 0.001 to 2 parts by weight 
more preferably about 0.01 to 1 part by weight per 1 00 parts by weight of adhesive resin. 

[0056] When the addition amount of the said chelating agent exceeds about 2 parts by weight, bubble may be formed 
in producing an interlayer film or a laminated glass, while the addition amount of the said chelating agent is below 
about 0.001 part by weight, desirable effect can not be obtained. ~ " 

[005S] In the present invention, a compound having one or more carboxylic groups at its terminal position used as 
a dispersant nas high dispersibility, sc tin-doped indium oxide and/or antimony-doped tin oxide particles can be dis- 
persed uniformly in resin. 

[D060] Also, by using a compound having one or more carboxylic groups at its terminal position, the dispersibility of 
the tin-doped indium oxide and/or antimony-doped tin oxide particles can be stable even at high temperature so the 
cohesion ortne precipitation of tin-doped indium oxide and/or antimony-doped tin oxide may not be formed and good 
dispersing state can be maintained. Thus, the obtained interlayerfiim for laminated glass has the low haze and excellent 
transparency. 

£0061] As the examples of the compound having one or more carboxylic groups at its terminal position there can 
be mentioned, for example, a carboxylic acid having 2 to 1 8 carbon atoms or a hydroxy carboxylic acid having 2 to 1 8 
carbon atoms, and so on. As the said carboxylic acid, there can be mentioned, for example, aliphatic carboxyiic acid 
aliphatic dicarboxylic acid, aromatic carboxylic acid, aromatic dicarboxylic acid, and so on. 
[0062] More concretely to say, there can be mentioned, benzoic acid, phthaflc acid, salicylic acid rlcinoteic acid 
stearic acid, 2-ethyihexanotc acid, 2-ethyl butyric acid, castor oil fatty acid, hydrogenated ricinoleic acid and so on 
[0063] These can be used singly or two or more of them can be used in combination. 

[00641 Especially, preferable is an aliphatic carboxyiic acid having 2 to 1 8 carbon atoms, and more preferable is an 
aliphatic carboxylic acid having 2 to 1 0 carbon atoms. More concretely to say, the examples are acetic acid propionic 
acid, n-butyrtc acid 2-ethylbutyric acid, n-hexanob acid, 2-ethylhexanoic acid, n-octanoic acid, and so on. 
[0065] I he content of the compound having one or more carboxylic groups at Its terminal position is not specifically 
limited, but preferably is about 0.001 to 2 parts by weight or so, more preferably about 0.01 to 1 part by weiqht or so 
per 100 parts by weight of adhesive resin. 

[0066] When the content of the compound having one or mors carboxyiic groups at its terminal position exceeds 
about 2 parts by weight per 100 parts by weight of adhesive resin, the interlayer film may change into yellow or the 
bond strength between the interlayerfiim and the glass may be deteriorated, while the content of the compound having 
one or more carboxylic groups at its terminal position is not more than about 0.001 part by weight or less per 100 parts 
by weight of adhesive resin, desirable effect can not be expected. 

[0067] The content of the compound having one ormore carboxylic group at its terminal position used as a dispersant 
is preferably about 0.1 to 300 parts by weight or so per 100 parts by weight of tin-doped indium oxide and/or antimony- 
doped tin oxide, ' 
[0068] When the content of the compound having one or more carboxylic groups at its terminal position used as a 
dispersant is less than about 0.1 part by weight, the tin-doped indium oxide and/or antimony-doped tin oxide particles 
may not be dispersed well in a plasticizer. When the content of the compound having one or more carboxyiic groups 
at its terminal position used as a dispersant exceeds about 300 parts by weight, the interlayerfiim may change into 
yellow or the bond strength between the obtained interlayerfiim for laminated glass and the glass may be extremely 
lowered or too much strengthened. So the content of the compound having one or more carboxylic group at its terminal 
positron used as a dispersant Is more preferably about 0,5 to 150 parts by weight, 

[0069] Also, the above-mentioned compound having one or more carboxy! groups at its terminal position can be 
used not only in dispersing the panicles but also can be added after dispersing the particles by the used of another or 
other dispersants, and in either case, the dispersion stability can be obtained at high temperatures 
[0070] Moreover, when the compound is added in forming an interlayer film, an interlayer film for laminated glass 
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can be obtained, wherein tin-doped indium oxide particle and/or antimony-doped tin oxide particle are dispersed fine. 
[0071] The modified silicone oil used as a dispersant in the present Invention : s not specifically limited, and any ger 
se known dispersant, which is generally a viscous liquid obtained by reacting a compound which should be modified 
into polysiloxane, can be used. Concretely, there can be mentioned, for example, carboxyl modified silicone oil, ether 
modified silicone oil, epoxy modified silicone oil, ester modified silicone oil or amine modified silicone oil, and so on. 
These can be used singly or two or more of Lhem can be used in combinalion. 

[0072] As the modified silicone oil, preferable is carboxyl modified silicone oil or amine modified silicone oil. 
[0073] The carboxyl modified silicone oil or amine modified silicone oil is not specifically limited, but generally pale 
yellow transparent viscous liquid obtained by, for example, reacting polysiloxane with the compound having carboxyl 
group or amine group. These can be used singly or two or more of them can be used in combination. 
[0074] Moreover, preferable is the modified silicone oil wherein the modified rate is adjusted appropriately to improve 
the solubility with plasticizers, or the like. 

[0075] Also, the addition amount of said modified sificone oil is not limited specifically, but preferably not less than 
about 0.5 part by weight per 1 00 parts by weight of tin-doped indium oxide and/or antimony-doped tin oxide, and about 
0.5 or less part by weight per 1 00 parts by weight of the above-mentioned adhesive resin. 

[007S] When the addition amount of carboxyi modified silicone oil or amine modified silicone oil is less than about 
0.5 part by weight per 1 00 parts by weight of tin-doped indium oxide and/or antimony-doped tin oxide, enough dispersing 
effect may not be obtained. On the other hand, carboxyl modified silicone ol! or amine modified silicone oil is added 
over about 0.5 part by weight per 100 parts by weight of adhesive resin, the bond strenght between the obtained 
interlayer film and the glasses may vary with a lapse of time. 

[0077] As the dispersant of the present invention, it can be used by combining the above-mentioned (a)a chelating 
agent, (b)a compound having one or more carboxyl groups at its terminal position, or (c)a modified silicone oil, together 
with any other dispersants. As the other dispersants, there can be mentioned the dispersants generally used as dis- 
persants of inorganic fine particles, for example, phosphate compounds such as phosphate or polyphospate, and so 
on, sulfate compounds such as organic sulfate, and so on, polyaicohols surfactants such as polycarboxylaie. polyol 
ester, and so on, 

[0078] In the present invention, one of the preferable embodiments is plasticizing an adhesive resin by a plasticizer. 
[0079] The plasticizer used in the present invention is not specifically limited, and any ger se known plasticizer gen- 
erally used for an interlayer film can be used, but preferably used are. for example, organic plasticizers such as mono- 
basic acid ester, polybasic acid ester, and so on, phosphoric acid plasticizers such as organic phosphoric acid, organic 
phosphorous acid, and so on. 

[0080] These plasticizers can be used singly or two or more of them can be used in combination, 
[0081] The monobasic acid ester Is not limited specifically, but there may be mentioned, for example, glycol ester 
obtained by reacting Methylene glycol with organicacid such as butyric acid, Iso-butync acid, caproic acid, 2-ethylbuty ric 
acid, heptanoic acid, n-octylic acid, 2-ethylhexylic acid or peiargonic acid(n-nonylic acid), dscyllc acid, or the like, or 
glycol ester obtained by reacting tetraethylene glycol or tripropylene glycol with the above-mentioned organic acid, 
and these can be used preferably, 

[0O823 These monobasic acid esters can be used singly or two or more of them can be used in combination. 
[0083] The polybasic acid ester is not limited specifically but there may be mentioned, ester obtained by reacting 
organic acid such as adipic acid, sebacic acid or azelaic acid, or the like with a straight-chain or branched alcohol 
having about 4 to 8 carbon atoms, and these are used preferably. 

[00841 These polybasic acid esters can be used singly or two or more of them can be used in combination, 
[0085] The organic phosphoric acid plasticizer is, not limited specifically, but there may be mentioned, for example 
tnbutoxyethylphosphate, isodecylphenylphospate ortriisopropylphosphite, or the like, and these can be used prefer- 
ably. 

[0086] These organic phosphoric acid plasticizers can be used singly or two or more of them can be used in com- 
bination, 

[0087] Among the above-mentioned plasticizers, especially preferable is, for example, triethylene glycol di-2-ethyl- 
hexanoate(3GO), oiigoethyiene glycol di-2-ethythexanoate(NGO),tetraethyiene glycol dt-rt-heptanoata(4G7) f-etn»i- 
ene glycol di-2-ethylbutylate(3GH), triethylene glycol di-n-heptanoate(3G7), or the like, 
[0088] These plasticizers can be used singly or two or more of them can be used in combination 
[0089] The above-mentioned plasticizers can be manufactured easily by per se known method, and can be manu- 
factured as follows, 

[0090] The above-mentioned 3GO is obtained by reacting triethylenegiycol with 2-ethylhexylic acid of not less than 
about 2-fold equivalents thereof under a cataiyst, 

[0091] Also, NGO is obtained by reacting origoethylene glycol with 2-ethylhexylic acid of not less than about 2-fold 
equivalents thereof under a catalyst. The origoethylene glycol contains not iess than about 90 weight % of compound 
composed of 3 to 9 ethyleneglyool units, and Is commercially distributed by , for examcle, Mitsui Tos^c Chcmica- O 



Ltd. Mitsubishi Chemical Co, Ltd, Nisso Chemical Co.,Ltd. and so on 

SSthiS'^aSSS ^ rSaCtin9 ,etraethyieneSlyc0! With n-l-panoate of not less than about 2-foid equiv- 
SSir'SSS * ^ ^ «-~* * .ess than about 2,o,d 

SLi! h rf^T TT ° f abDve " menUcned P ias{ ™ I" ^ above-mentioned adhesive resin is nol iimited 
specially, but preferably about 20 to 60 parts by weight or so, more preferably about 30 to 50 parts bv weigl ■ 
per 100 parts by weight of adhesive resin. ¥ V 9 

fonof th^Ht add f * am ° Un |. belDW 20 P arts b * wei 9 ht 1 00 Pans by weight of adhesive resin, the impact absorp- 
tion of the obtained mterlayer film or laminated glass may not be enough. On the other hand, at an addition amount 

rjeiiir rt ^r:rrsr 3iass or inter]aycr fifnT or Mg the tra — cy « ™ ^ 

PM96] Also, an mterlayer film for laminated glass of the present invention can optionally contain a bond adjusting 

[0097) As the above-mentioned bond adjusting agent, there can be mentioned, for example alkali metal salt or 
alkaline earth metal salt of organic acid or inorganic add or the like 

ITnL?/ abOVe ' menRoned alkBli metal sart and Valine earth metal salt are not limited specifically, for example 
™ £^^tl^7?T- T T" ? e ^ acid is not limited specifically, there 

3 and so ^ ThP i r " oarboxyiic acid such as octyfic acid, hexylic acid, butyric acid, acetic acid or formic 

S Amon?t°h nd h djU3tinS T"! T b£ USedSin9!y ° rtW ° ° r more of the ™ can beused ^ combination. 
[0100} Among the above-mentioned alkali metal salt or alkaline earth metal salt of organic or inorganic acids aikali 

s magnesium salt or potassium salt of carboxyiic acid having 2 to 1 6 carbon atoms 

0101] As the above-mentioned magnesium salt cr potassium salt of carboxyiic acid having 2 to 16 carbon atoms 

2 ethvThP^n rf P t ^ Pr ,° P ,' 0nate ' ma9neSiUm ^^^e, potassium 2-ethyibutanate. magnesium 
M lKS!;n P 2 - eth Vlhexanate, and so on. These can be used singly or two or more of them can be 

abo° t2 t£o b SS. ,Bng 3Sent ' PrSferably USe ° ma9neSiUm SaitS P ° taSSiUm Sa ' tS ° f o-rboxylloacM having 

; 2 bS 7 em,0ned ' or exam P |e ' ^gnesium acetate, magnesium propanoate, magnesium butonoate. r.mg 

3 S I ' m fZT heXan0atS; ma9neSiUm 2 - eth Vlbutylate. magnesium heptanoate, magnesium oc- 
tanoate or magnesium 2-ethylhexanate, and so on 

out there ^^0^?' ^7 °' *=* ^ 2 f ° 1 ° * at0ms is not " 

mte oal Lt ! h SXamP " POtaSSiUm aCState ' P ° taSSiUm P ro P snoate > P^assium butanoate, potassium 
i^S^XSZ:^°<T ■ POtaSS ' m 2 - ethy ' bUtylat ^ ""-"«" P*"*"- °°™ potas- 

; ^Y^or^irrru: comb,nation By usm *° or ™ re of ,he 

weiah! oe^on'Tf H flm ° U M° f , the abcve - mentioned bond «*just«n B agent is preferably about 0,001 to 0.5 part by 
weight per 1 00 parts by weight of adhesive resin. At an addition amount below about 0.001 part by weight tackiness 

amount exceeding about 0.5 part by weight, the tackiness of the obtained interlayer film for laminated glass may be 
beTw^ 

[0107] The more preferred addition amount of bond adjusting agent is about 0.01 to 0.2 part by weight per 100 carts 
by weight : of adhesive resin, and aiso, is about 1 0 to 150 ppm or so in the interlayer film as the conten ZllllZ 

fso com rtl Z f fh t !ammated 9laSS ™ y d@Crease - Also > an addltion amo ^t exceeding about 

ll hS the obtained mterlayer film for laminated giass may decrease, and also transparency of tta film 

may be lost, Also, humidity resistance of the obtained interlayer film may decrease 

poS 2 ^ 

[Q10S] However, in the case where modified silicone oi! is used as a disperse, there is no need to add another 
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modified silicone oil as bond adjusting agent, but in the case where other dispersant is used, the modified silicone oil 
can be ussd as a bond adjusting agent simultaneously. 

[0110] In general the above-mentioned modified silicone oij is viscous liquid obtained by reacting a compound which 
should be modified into polysiloxane. The above-mentioned modified silicone oil is not limited specifically, but there 
may be mentioned, for example, carboxyl modified silicone oil. ether modified silicone oil, epoxy modified silicone oi; 
esler modified silicone oil, amine modified silicone oil, and so on. These can bs usea srq > or „• j: r ,r ;; her? 
can be used in combination. 

[0111] The content of the above-mentioned modified silicone oi! is preferably about 0.005 to 0.5 part by weight per 
1 00 parts by weight of adhesive resin. At the content exceeding about 0.5 part by weight, the tackiness between an 
interlayerfiim for laminated glass and the glass is decreased, causing exfoliation, bubbling, and the like. More prefer- 
ably, the content of the modified siiicono oil is about 0.02 to 0.2 part by weight or so. 

[01 12J The method for producing an interlayer film of the present invention is not limited specifically, but an interlayor 
film of the present invention can be produced by per se known method. For example, an interlayer film can be produced 
by adding optionally dispersant, piastioizerorbond adjusting agent into an adhesive resin, dispersing tin-doped indium 
oxide and/or antimony-doped tin oxide to give resin composition, and then melt-kneading said resin composition, fo - 
lowed by forming sheets. 

[0113} As the method for producing an interlayer film of the present invention, the methods can be exemplified as 
follows, 

(Method A) A method for producing an interlayerfiim by adding adhesive resin, tin-doped indium oxide and/or antimony- 
doped tin oxide, optionally dispersant, plasticlzer or bond adjusting agent respectively to give resin composition, and 
then meit-kneading the said resin composition, followed by forming sheets. 

(Method B) Amethod forproducing an interlaye-film oy mixing adhesive resin . tin-doped indium oxide and/or antimony- 
doped tin oxide, and optionally dispersant, then adding optionally plasticlzer or bond adjusting agent to give resin 
composition, and then melt-kneading said resin composition, followed by forming sheets. 

(Method C) A method for producing an interlayer film by adding the dispersion produced by dispersing tin-doped indium 
oxide and/or antimony-doped tin oxide into organic solvent by the use of dispersant, to adhesive resin optionally con- 
taming piasticizer, and then melt-kneading the resin composition, followed by forming sheets. 
[01 14] Mixing or melt-kneading in the above-mentioned methods can be carried out with the devices generally used 
for dispersing or mixing coating agents such as a sandmill, a ballmill, a homogenize sr £tt . , , r 

device, an ultra-wave dispersant device, and so on. 

[01 1 5] After melt-kneading the adhesive composition, the composition are preferably formed into sheets by means 
of the extruding, calendering, pressing, casting, inflation, and the like, and the resulting sheets are used as interlayer 
film. Besides, preferable is to produce the film by extruding method by using extruding machine in which two axes are 
arranged In parallel, 

I ,° 116 i , * S thS meth ° d f ° r P roducin S an interlayer film of the present invention, preferable is method C. whereby tin- 
doped indium oxide and/or antimony-doped tin oxide particle are dispersed into resin film untfomly, 
[0117] By using method A or B, the cohesion of tin-doped indium oxide and/or antimony-doped tin oxide particle may 
occur in melt-kneading the resin composition, deteriorating the haze of the obtained interlayerfiim or a laminated glass 
[01 18] In the metnod C, as the vehicle to disperse tin-doped indium oxide particles and/or antimony-doped tin oxide 
parties, organic solvent Is preferable, and among the organic solvent, the organic solvent, which is well solvable in 
he above-mentioned adhesiveresin or dispersant, ismore preferable. Especially, the plasticlzer used for an interlayer 
to o the present invention, or the same kinds of plasticizers are preferable as the vehicle to disperse the particles. 
[01 19] As the method for adding and dispersing tin-doped indium oxide and/or antimony-doped tin oxide particles 
to t e dispersing vehicle, the method of adding and dispersing whole designated amount of tin-doped indium oxide 
and/or anttmony-doped tin cx,de particles to whole designated amount of the above-mentioned organic soivent can 
be used. Also the method of adding and dispersing whole designated amount of tin-doped indium oxide and/or anti- 
ZL t w r P t art w ? " P3rt ° f deSi9nat6d am ° Unt ° f the ^ove-mentioned organic solvent to prepare the 
dispe s ng vehicle master batch of tin-doped mdium oxide and/or antimony-doped tin oxide, and then mixing with the 
rest of the above-mentioned organic solvent can be used. 

T 2 1 f mS ^ d t0 d !f PSrSe thS aVSrage Paftide diameter 0f tjn " d0 P ed indium ™*» and/or antimony-doped 
IZt^r TV7 T m ° re than ab ° Ut 8 ° nm ° r S ° ! there may be memiot1ed ihe of adding and 

dispersmgtm-doped ind.um ox,de and/orantimony-dopedtin oxide wrth the above-mentioned average particle diameter 

doped tin ox.de nto the above-mentioned organic solvent, then making tin dope indium oxide and/or antimony-doped 
tin ox.de have the above-mentioned particle diameter by the use of crusher such as a ballmill, an atomizer mill, and 

Lwill n^f ^ ^ 'T tlaYer fNm ° f til6 Pr6Sent ' nVSntion ' one or more known a ^'ves generally used for an 
interlayer film for laminated glass can be optionally incorporated to a certain degree so long as the objectives of the 
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= «o mMdiieu. «s sa,a aaaiiives, mere may be mentioned, for example, en ultraviolet absorber, 

- ngn: sreomzer, an antioxidant a sufactant such as sodium lauryl sulfate, sodium alkilbenzenesulfate or the like a 
coloring agent, and so on, 

process TZm^m^ " inC ° rp ° rated: 11 Can be addsd at an V s!e P of the above-mentioned producing 

(0123] The ultraviolet adsorber is not limited to any particular species bu! preferably includes benzotriazole type for 
LtTofthe^ 

IT'r uf r ? V i°! el abS ° rberS Can be usedsin 9 ! V ortwo ° r ™re of them can be used in combination, 

™io AnSlcT^f 1 1" 0 ' iimit6d t0 PartiCU ' ar SpSCieS bUt Preferab 'y indudes a ^ dered at ^e type, for 
example, ADEKASTAB LA-57" produced by Asahi Denka Kogyo, and so on, 

£322 lu^ m Stab ' iizers can be used sjn 3'y ortw ° °r more of them can be used in combination, 
01 ] '^ qirg 56 1 snot lm ^toany particular species but preferably includes phenol type 

for example^ Sum,!izer-BHT» produced by Sumitomo Chemicai Co., Ltd, "Irganox 1010" produced by Ciba-specialty 
Chemicals Co, ,Ltd, and so on v 1 

m», l^^fT" if" 3 !: 8 aS,nK) te s '" sly """"" ™™ °' thorn oan be usw lo combination. 
Sn^rr, a~ '° " «"»• <~ «-~ — . k« -»o. n 

£3 J?! Tu SSe suffactams can be used sir, 9ly or two or more of them can be used in combination 
llllll ? e Interlayer film of tf1e P resent Mention can be used as monolayer or a laminated multi-layers 
0132] The average total thickness of the interlayer film of the present invention is not limited specifically, but from 
ne point of view of the minimum penetration resistance, shock absorption, weather res !S tance, and so on required for 

*T! ?n2f ! T P : aCtiCa ' VieWP ° int ' * e SVerage thicknfiSS is Simiiar t0 that of the common integer film 
o lammated glass, and » preferably within about 0.2 to 1 .6 mm or so, more preferably about 0.3 to 0,8 mm or so 

Z th JS^rJ Z f S t °l Pr6Sent inVemi ° r bS f °^ ed by interp0sin 9 the ^ove-mentioned interlayer 
film of the present invention between at least a pair of glass sheets. 

[0134] However, in order to improve the penetration resistance, the interlayer film of the present invention and other 

'S^^^T 0 ^^^^^ " an —gl^s of Represent Mention. 

Karem shSglls 6 ab ° ve ' mentioned 9 |ass is not limted to ^ Particular species, but includes generally used 

S^L^^f 617 ' "T e be m6nti0ned Vari0US kindS oi inor 9 anic 9 ,asses - for sample, float sheet glass, pol- 
ished sheet glass, embossed sheet glass, net sheet glass, wire sheet glass or colored sheet glass, and so cn or 
orgamc glasses, for example, polycarbonate sheet or polymethyl methacrylate sheet, ano so on 
hUL, ™?L S l 8 f ? T bS US6d Sin9iy ° r ^ ° r m ° re ° f thSm Can be used in ^nation. Also, the thickness of 

mSTZ 2 Z hTT' y according t0 the inlended use ' and ls not limited to any p articular 

n m L < h 9 r!T ° r iammated 9 ' aSS ° f thS pr6Sent inventi0n < preferably used is heat-absorption glass having 
not more than about 65 % transparency at wavelength of 900nm to 1300nm 

omoL^78 P 0nm erabtfi " heat - abS0,pti0n havin 9 not lsss tha " «% transparency at the wavelength 

ITL Jh ST 1™ "** °J inhared ^ ° f tin " d0PGd indiUm 0>CidG ° r an^ony-doped tin oxide is high at longer 
wavelength than 1300nm, and relat.vely low within the range of 900nm to 1300nm. Thus, laminating the interlayer film 

tl ao'Zv TTT ab ° Ve - menti0ned heat ^ "abl.. to lower solar radiation transmittance 

!a!e oi 'solar Z Son tr3nSm,ttanCe r&tS C ° mpared t0 ,aminatin 9 wrth clear 9'ass, thus, increasing in the insulation 

mllll rt th t he3t abS ° rPti0n 9laSS ' 9rSen 9 ' aSS i£ Preferabie ' The 9 reen 9 |9SS includes the «*»■ 
[0142] The above-mentioned heat absorption gfass can be used on one side or both sides of a pair of glasses inter- 
posing the mterlayer film of the present Invention. 9 

TJSn T mt T 9,aSS ? Pr6Sent Mm iS n ° f ' imited s P ec ' flca,ly . ^d can be produced by any ordinan/ 

; : : d : g iaminated ^ «» ***** g i ass can be 0^ by Lj^mg an 

T ZZT PrSSSn I ' n ? mi0n bStWeen tW ° tranSparent 9' ass sheets ' P' acin 9 them into a vacuum bag sue 
as rubber bag, preliminary bonding at about 70 to 110 °c while suctioning under reduced pressure and then post- 
er a press 20 10 °° Und6ra PrSSSUre ° f 8b ° Ut 1 10 1 5 MPa !ab0Ut 1 ° to 1 5 k ^ by ^ - autoclave 
S«w4 If" u efef ^' e ar " b0diment of the laminated 9 jass <=f *e present invention has a visible light transmittance 
300 to 25 0 m J 3 5 I° m ZT ° f 380 10 78 ° nm ' 3 E0 ' ar radi3ti0n «te CT.) in the light of 
mii, Tr L n0t r, re ^ 80% ° f Sa ' d ViSibiS lf S httransmjttan ^ rate (Tv), and the haze value H) of up to f 0% 
I In LI I T m !Sminated 91355 ° f thS PreSSnt inventi0n has ^^romagnetic wave shield AdB) of not mot 
than 10dB in the wavelength of 10 to 2000 MHz. ' 
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[0146] The preferable embodiment of the laminated glass of the present invention has a visible light transmittance 
rate (Tv) of not less than 75% in the light rays of 380 to 780nm, a solar radiation transmittance rate (Ts) in the light of 
300 to 2500nm of not more than 80% of said visible light transmittance rate(Tv), the haze value(H) of up to 1 0% 
electromagnetic wave shield (AdB) of not more than 10d8 in the wavelength of 10 to 2000 MHz and pummef value(P) 
of 3 to 7 or so. 

[0147J The visible light transmittance rale (Tv), the sotar radiation transmittance rate {Ts), the haze value (H) and 
the electromagnetic wave shield (AdB) mean the visible light transmittance rale (Tv), the sotar radialion transmittance 
tiv2y TS) ' Va ' Ue (H) e!ecm>ma 9 nette wave shield < AdB ) measured by the following methods respec- 

[The measuring method of the visible light transmittance rate (Tv)] 

[Q148J The visible light transmittance rate (Tv) of the laminated glass in the light rays of 380 to 780nm is measured 
with automated spectrophotometer ("U4000" (trade name) produced by Hitachi Cc.Ltd). By using this the visit le i ? | 
transmittance rate (Tv) in the light rays of 380 to 780nm is determined in accordance with a method stipulated in JIS 
R-31 06(1695) "Methods of testing transmittance rate, reflectance rate, emissivity rate and acquisition rate of solar 
radiation of the sheet g 1 * 4 ""-" 



[01493 Atthe above-mentionedTv belowabout 65%, the transparency of the laminated glass is low, andfrom practical 
Viewpoint, the laminated glass is not preferable. 

[The measuring method of the solar radiation transmittance rate (Ts)] 

[01 SO] The solar radiation transmittance rate (Ts) in the light rays of 300 to 2500nm is measured by using automated 
spectrophotometer ( U4Q00" (trade name)), and is determined in accordance with JIS R-3106{1998) 
[0151] At the above-mentioned solar radiation transmittance rate (Ts) exceeding about 80% of the above-mentioned 
visible light transmittance rate (Tv), the heat insulation of the laminated glass is not enough. 

[The measuring method of the haze value] 

[01 S2J The haze value (H) in the light rays of 340 to 1 BOOnm is measured by integral turbidimeter (produced by Tokyo 

Denshoku) and determined in accordance with JIS K-6714 "methacryl resin plate for aircrafts" 

£01 S3] At the haze value exceeding about 1 .0%, the transparency of the laminated glass is small and is not practical , 

[The measuring method of the electromagnetic wave shield (A dB)] 

[0154] in accordance with the KEC method(Method of testing the electromagnetic wave shield effect), the reflection 

Tl It ! ,S ] mSaSUred and the maximum difference (AdBmax) between 

their reflection loss (dB)is designated as the electromagnetic wave shield fAdB) 

facto!}. * ab0Ve ' menti0ned A dB eXCcedin 9 ^out 10dB, the electromagnetic wave transmittance will not be satis- 
[The measuring method of the pummel value] 

[0156] The laminated glass is left standing at a temperature of -18 ± 0,6 °C for 16 hours and then stricken with a 

Then the extent of exposure of an interlayer film was g-adea afterthe glasses' exfoliating oartlailv JudamTfrnmT. 
oun any sample, the result is shown as pummel vaiue according to the standards shown in table 1 
[0157] The greaierthe above-mentioned pummel value is, the stronger the bond strength between th» intPrWrfim* 



Table 1 



The extent of exposure of :he interlayer film (area %) 


Pummel value 


100 


0 


90 
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Table 1 (continued) 



The extent of exposure of the interlayer film (area %) 


Pummel value 


B5 


2 


60 


3 


40 


4 


20 


5 


10 


6 


5 


7 


Not more than 2 


8 



[0158] The Mowing Examples illustrate the present invention in further detail, but the present invention is not limited 
to these Examples, 

[01 39] In the Examples, ITO represents tin-doped indium oxide, and 3GO represents Methylene giycof-di^-ethyl- 
hexanoate, The Examples were evaluated fay the following method. 

(1) TO size distribution in the solulion 

[01S0] Measuring TO size distribution in 3GO solution was carried out by microtruck UPA gram size analyzer pro- 
duced by Ntkkiso Co, ,Ltd. 

(2) Distribution of ITO fine particles in the film 

[01 61 ] After preparing ultra-flake of the interlayer film, the distribution of ITO fine particles were photoqraphed and 
observed under the following conditions by using transmission electron microscope(TEM), The photographic was 
earned out m the range of 3am x 4u.rn at 20,000 fold and enlarged to 3 times at the time of printing 
10162] The particle diameter of ITO fine particle was the longest one of ITO fine particle in the photograph taken by 
he above-mentioned exposure. Also, the average particle diameter was obtained by measuring the diameters of all 
ITO fine particles in the scope of 3am x4u.m, and converting them into volume value. Moreover, counting the number 
of the fine particles having the particle diameter of not less than lOOnm within the above-mentioned scope dividing 
them by 12 um s to calculate the number of the particles per 1,um 2 . 

[devices, conditions] 

transmission electron microscope 

[0183] 

device: transmission alectron microscope H-71 00FA type produced by Hitach Co Ltd 
accelerated voltage: 100kV 
slicer: ultramlcrotome 

EM-ULTRACUT-SFC-S type produced by Rika Co., Ltd : freezing cutter system 

REICHERT-NiSSEI-FCS produced by Rika Co.. Ltd 
knife: DiATOME ULTRA CRYO DRY produced by DIATOME Co.,Ltd 

(3} characteristics of the laminated glass 

(a) optical characferisiics 

[0164] in optical characteristics tests, the transmittance rate in the light rays of 300 to 2500nm of the laminated glass 
was measured with automated spectrophotometer ("U4000 type" (trade name) produced by Hitachi Co . Ltd) With 
this, the visiDle light transmittance rate Tv in the light rays of 380 to 780nm and the solar radiation transmittance rate 
is in light rays of 300 to 2500nm were determined in accordance with JIS Z 8722 and JIS R 3106(1 998). 
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(b) the haze value (H) 



[01S5] The haze value was determined in accordance with JiS K 6714. 

(c) electromagnetic wave transmittance 

[0166] In accordance with the KEC melhod(Meihod of testing the electromagnetic wave shield effect), the reflection 
lossfdB) for electromagnetic wave within the range of 10 to 2,000 MHz of the laminated glass and that of a common 
float sheet glass with the thickness of 2.5mm were measured respectiveiy, and the maximum difference (AdBmax) 
between their reflection loss (dB) was designated as the electromagnetic wave shield (AdB), 

(d) pummel vaiue 

[01 S7] The bond strength of interlayer film with the glass for the interlayer film is evaluated by pummel value. The 
test method is shown as follows. The greater the pummel vaiue is, the stronger the bond strength between interlayer 
film and glass is. The smaller the pummel value is, the weaker the bond strength between interlayer film and glass is 
[0168] The laminated glass was left standing at a temperature of -1 8 + 0.6 °C for 1 6 hours and then stricken with a 
hammer having a head weight of 0.45kg to crush the glass to fragments with the particle diameter of not more than 
6mm. Then, the extent of exposure of an interlayer film was graded after the glasses' exfoliating partially. Judging from 
the boundary sample, the result was shown as pummel vaiue according to the table 2. 

Table 2 



The extent of exposure of the interlayer film (area %) 


Pummel value 


100 


0 


90 




85 


2 


60 


3 


40 


4 


20 


5 


10 


6 


5 


7 


Not more than 2 


S 



Example 1 

(1) Synthesis of Polyvinylbutyra! resin 

[0169] To 2890g of deionized water 275g of polyvinyl alcohol with an average polymerization degree of 1 700 and a 
saponification degree of 99.2 mole% was added, and the mixture was heated for dissolving. After the reaction mixture 
was cooled to 15°C, 201g of 35 weight % hydrochloric acid and 157g of n-butyraidehyde were added, and the reaction 
mixture was maintained at this temperature to precipitate the reaction product. Thereafter, the liquid temperature was 
raised to 60°C and maintained at this level for 3 hours to complete the reaction. Then, the reaction mixture was washed 
with an excessive amount of water for washing away unreacted n-butyraldehyde, neutralized with sodium hydroxide 
which is the common neutralizing agent, moreover washed with an excessive amount of water for 2 hours anc dried 
to provide polyvinyl butyral resin as white powder with an average butyralization degree of 68.5 mofe %. 

(2) Production of iTO dispersion in plasticl2er 

[0170] To 40 parts by weight of 3GO, 0.3 part by weight of ITO powder was added.then ITO fine particles were 
dispersed in 3GO with plane-type microbeadmiil by using polyphosphoric acid ester salt as a dispersant T ■ ~ .ft 
to said solution, 0.1 part by weight of acetyiacetone was added under stirring to produce ITO dispersion ir ph i < - 
The average particle diameter of ITO fine particle in the solution was 35nm. 
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(3) Productlon of an interiayer film for laminated glass 

[0171} To too parts by weight of the obtained polyvinyl butvrat resin 40 cart- tw w«nht « f ^ ■» 

dispersion in plasticizer was added Then maanwium eZLZl * I J 9 6 'TO 

nesiurn content to the reaction m Sure TheSu ^tT^ T.T V * *> 60 ppm as mag- 

average thickness of 0,76 mm ThJ av4ae ^^^1!, 7?™," mtertayer f0r ' aminaled B 1 ™ ^Ing an 

(4) Production of a laminated glass 

Example 2 to 10 

ana carb» yfc aoi(i c^,,, wor „ dded 0 , part 6y 4"™^"* P ° 1 * Ctela " n0 

Example 11 

^IT^ZT^ZZV^Z^SZr — < 

Example 12 to 14 
Example 15 to 18 

were dispersed before SnJ She * ^ "*> * P ' aStiClZer tn Which iT0 *■*<■• 

Example 19 

Example 20 to 23 
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Example 24 to 43 

[0180] A resin film was prepared and evaluated as in Examples 1 to 19 except that !TO was added 1 0 part by weiqht 
Examples 42 and 43 were carried out as in Example 19. 

5 

Example 44 

[0181] A resin film was prepared and evaluated as in Example 32 except that interlayer film having the average 
thickness of 0,4mm was obtained by adjusting press-molding in the preparation of an interlayer film. 

Example 45 to 48 

[0182] A resin film was prepared and evaluated as in Examples 7 to 1 0 except that TO was added 2,0 parts by weight. 
" Comparative Example 1 

[0183] A resin film was prepared and evaluated as in Example 1 except that ITO and acetylacetone were not added. 
Comparative Example 2 

20 

[01S4I A resin film was prepared and evaluated as in Example 8 except that [TO was added 0.05 part by weight. 
Comparative Example 3 to S 

25 [0185] A resin film was prepared and evaluated as in Examples 4 to 6 except that ITO was added 5 parts by weight. 
Comparative Example 6 

^ [0186] A resin film was prepared and evaluated as in Example 1 except that acetyiacetone was not added. 
Comparative Example 7 

E .fSSZ. p,epared and Mum " " in Exampie ' — — — » - — 

35 

Comparative Example 8 

[0188] A resin film was prepared and evaluated as in Comparative ExamDle 6 exesnt that rrn 

obtained by dispersing finer ITO fine particles into the piasttcizer was uTed ' SP6rS! ° n " 

Comparative Example 9 

[0189] A resin film was prepared and evaluated as in Example 24 except that acetyiacetone was not added, 
*5 Comparative Example 1 0 

so Comparative Example 11 

[01S1 3 A resin film was prepared and evaiuated as in Example 45 except that acetyiacetone was not added, 
Comparative Example 12 
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Comparative Example 13 



[0193] A laminated glass was prepared and evaluated after interposing heat reflection PET (polyethylene terephtha- 
?ot S3ln W g TO refleCtbn a9em) bS,Ween ^ COmm ° n interia y erfilms ( a ^Se thickness was 0.38mm) 
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Example 49 



(Synthesis of Poiyvinylbutyral resin) 

[01 94] To 2390g of deionized water, 275g of polyvinyl alcohol with an average polymerization degree of 1 700 and a 
saponification degree of 99.2 mole % was added, and the mixture was heated for dissolving. After the mixture was 
cooled to 15°C, 201g of 35 weighL % hydrochloric acid and 157g of n-bulyraidehyde were added, and the reaction 
mixture was maintained at this temperature to precipitate the reaction product. 

[0195] Thereafeter, the liquid temperature was raised to 60°C and maintained at this level for 3 hours to complete 
the reaction. Then, the reaction mixture was washed with an excessive amount of water for washing away unreached 
n-butyraldehyde, neutraiizedwith sodium hydroxide, which Is the common neutralizing agent, washed with an excessive 
amount of water for 2 hours and dried to provide polyvinyl butyral resin with a butyralization degree of 68.5 mole % as 
white powder. 

(Preparation of dispersion) 

[Q196] To 3GQ solution containing 5 weight % of ITO particles wherein a commercially available phosphoric acid 
ester salt was used as a dispersant to be 0.5 weight % in the plasticizing solution, 2-ethylhexancic acid was added 1 0 
parts by weight per 100 parts by weight of ITO, and the mixture was stirred thoroughly. The heating stability of ITO 
particles in the obtained 3GO solution was evaluated by the method (1) as follows, and the results were shown in table 9, 

(Production of an interlayer film for laminated glass and a laminated giass) 

[0197] To 1 00 parts by weight of polyvinylbutyrat resin thus obtained. 41 parts by weight of 3GO solution was added 
The mixture was thoroughly melt-kneaded with a mixing roll aid press-molded with a pressing machine at 150°C for 
30 minutes to provide an interlayer film for laminated glass having an average thickness of 0.8mm The obtained 
inlerlayGrfiim was interposed between two float sheet glasses having the thickness of 2.4mm thickness and prebonced 
by Roll method, The prebonded laminated glass thus obtained was subjected to post-bonding in an autoclave at i40 D C 
and 1 .2 MPa to provide a laminated glass. The laminated glass thus obtained was measured by the method (2) and 
(3) as follows, and the results were shown in table 9. (1)The measurement of particle size distribution 
[0198} The particle size distribution of ITO particles in 3GO solution was measured by Microtrac UFA particle size 
analyzer produced by Nikkiso Co.,Ud. The measurement was first carried out at room temperature, then the secono 
measurement was carried out after heating 3GO solution up to 200°C and cooling to the room temperature. 

(2) Optical characteristics 

[01 99] A visible light transmittance rate (Tv) in the light rays of 380 to 780nm and a solar radiation transmittance rate 
(Ts) in the light rays of 300 to 2500nm were measured by the same method described above. 

(3) The haze value (H) 

[02003 The haze value was measured according to a method stipulated in J is K 6714. 
Comparative Example 14 




s prepared and evaluated as in Example 49 except that 2-ethylhexanoic acid was not used 
in table 9. 



Table 9 



Visible light 
transmittance 
rate (Tv) 



transmittance 
rate (Ts) 



Sotar 
radiation 



Haze value (H) 



Average particle diameter (nm) 



Room 
temperatur 



After heating 



Example 



49 



76 



48 



0.6 



25 



27 



25 





Visible light 
transmittance 

rate (Tv) 


Soiar 
radiation 
transmittance 
rate (Ts) 


Haze value (H) 


Average particle diameter (nm) 


Room 
temperature 


After heating 


Comparative 14 
Example 


78 


48 


1.3 


47 


Cohesion and 
Precipitation 



Example 50 

(1 ) Synthesis of Polyvinyl aceta! resin 

£0202] To a reactor equipped with a stirring device, 2890g of deionized water, 275g of polyvinyl alcohol with an 

tXr^lT 9 ' Tl T 6 C00 ' ed 10 15 ° C ' 2019 ° f 35 wei 9 M % hydrochloric acid and 157g of n- 
producf " ' reaCti ° n SyStem WaS ma ' ntained at thiS tem P erature to ^ reaction 

SL llTT" ? Uid temperature was raised t0 60 ° c and maintained at this level for 3 hours to complete the 
reaction. Then, the reaction mixture was washed with an excessive amount of waterfor washing away unreacted n- 
butyraidehyde, neutralized hydrochloric acid catalyse with sodium hydroxide as a nrnmiJ^S^Z^S^ 

TZZITT TT I" 2 h0UTS driea t0 Dr0Vid ° P ° ;yvi ^ ! but ^ re ^ as whte pL er T h e obta n 
polyvinyl butyral resin had a butyralization degree of 66.5 mole %. 

(2) Preparation of tin-doped indium oxide (ITO) dispersion in piasticlzer. 

we ght /c to 3GO, and ITO was dispersed into the mixture by Attritorfor 10 hours to prepare in ITO dispersion of 3GO 
f ° r thS Partf0le d!ameter 0f iT0 in ths - Wo", the minimum particie diameter was 1 1 nm the ma imum 



particle diameter of 60nm : and weight conversion average particle diameter of 20nm 

[0205] 1 he particle diameter of ITO was measured with the tight scattering analyzer ("DLS-6000AL" (trade namel 
" Z oT " " ELECTR0N,CS C °' LTD >> and b V Dynamic Light Scattering method * Ing ArSr asTght' 

(3)Productlon of an interlayerfiim for laminated glass 

40 [0206] To 100 parts by weight of polyvinyl butyral resin obtained in (1>, 40 parts by weight of ITO dispersion of 3GO 
obtain* in (2) was added. The mixture was thoroughly melt-kneaded with a mixing roll andp^iKZap^ 
mold = ch,neat150 

45 (4)Production of a laminated glass 

[0207] The interlayer film obtained In (3) was cut into 300mm x300mm ; and was interposed between two float sheet 
g asses (300mmx300mmx3mm thickness) and the assembly was placed in a vacuum bag (a W ES ^ 
ated under a vacuum of 2.7 kPa(20 Torr) for 20 minutes. The deaerated assembly was transfer e an oven under 
" to Z r 3 "" Und r VaCUUm at 90 ° Cf -S0minutes. Tne prebonded laminated glassthu Z n d wa subje ed 
to post-bonding ,n an autoclave at 150°C and 1 .3 MPa(13kg/cm2) to provide a laminated glass. 

Example 51 

" Se ^TlVTl™ "If 9lSSS 3 laminat6d 9!aSS Were prepared as !n E * am P ie SO except that ITO 
has the m,n.mum partcle diameter of 1 5nm : the maximum particle diameter of BOnm, and weight conversion average 
particle d.ameter of 30nm in the preparation of ITO dispersion in piasticlzer. 
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Example 52 



[0209] An intsrlayer film for laminated glass and a laminated glass were prepared as in Example 50 except that ITO 
having the minimum particle diameter of 13nm, themaxirnum particle diameter of 7Snm, and weight conversion average 
5 particle diameter of 25nm was added to be 2.5 weight % in 3GO (plasticizer) in the preparation of ITO dispersion in 
plasticizer, 

Example 53 



[02101 An interiayer film for laminated glass and a laminated glass were prepared as in Example 50 except that ITO 
was dispersed for 5 hours by an Attritor mill, and ITO has the minimum particle diameter of 30nm , the maximum particle 
diameter of lOOnm, and weight conversion average particle diameter of 50nm in the preparation of ITO dispersion in 
plasticizer. 



?5 Comparative Examp Is 1 5 

[021 1] An interiayer film for laminated glass and a laminated glass were prepared as in Example 50 except that STO 
dispersion in plasticizer was not prepared preliminary, and ITO was added directly to be 0.4 weight % in an interiayer 
film to polyvinyl butyraJ resin. As the ITO particle diameter in the obtained interiayer film was observed with a trarts- 
20 mission electron microscope, it was foundthattheminimum particle diameterwas 1 0nm, themaxirnum particle diameter 
was 30nm, and the average particle diameter was 15nm. 

[0212) The characteristics of five laminated glass sheets prepared in Examples 50 to 53 and Comparative Example 
1 5 were measured by the above-mentioned methods. The characteristics were® a visible fight transmittance rate {Tv) 
in the light rays of 380 to 780nm, © a solar radiation transmittance rate(Ts) in the light rays of 300 to 2500nm (3) the 
» haze value(H) in the light rays of 340 to 1 BOOnm, and® the electromagnetic wave shield (AdB) in the wavelength of 
10 to 2000 MHz. The results were shown in table 10. 
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Example 54 



(1) Synthesis of Poiyvmylbutyral resin 

[0213] To 2890g of deionized water, 275g of polyvinyl acetal with an average polymerization degree of 1 700 and a 
saponification degree of 99.2 mole % was added, and the mixture was heated for dissolving. AFler the mixture was 
cooled to 15°C, 201 g -of 35 weight % hydrochloric acid and 157g of n-butyraidehyde were added, and (he reaction 
mixture was maintained at this temperature to precipitate the reaction product. Thereafter, the liquid temperature was 
raised to 60°C and maintained at this level for 3 hours to complete the reaction. Then, the reaction mixture was washed 
with an excessive amount of waterfor washing away unreacted n-butyraldehyde, neutralized hydrochloric acid catalyst 
with sodium hydroxide, washed with an excessive amount of water for 2 hours and dried to provide polyvinyl butyral 
resin as white powder with a butyralization degree of 68.5 mole %. (2) Preparation of metal particles dispersion 
[0214] The tin-doped indium oxide powder was added to 3GO to be 1 0 weight %. In addition Eo the mixture, as the 
dispersant, polyvinyl butyral resin powder with butyralization degree of 65.3 mole %. which was synthesized from 
polyvinyl acetal with an average polymerization degree of 1700 and a saponification degree of 99.2 mole %. was 
subjected to Attritor to be 50 parts by weight per 100 parts by weight of the tin-doped indium oxide, and the resultant 
mixture was dispersed with Attritor for 10 hours to prepare the matai particles dispersion. 

(3) Production of an interlayer film 

[0215] To 100 parts by weight of polyvinyl butyral resin obtained thus above, 39 parts by weight of 3GO wherein 1 0 
part by weight of tin-doped indium oxide was dispersed, 20 ppm of magnesium acetate, and 40 ppm of magnesium 
£-ethylbutyrate were added, The mixture was thoroughly melt-kneaded with a mixing roll and press-molded with a 
press-molding machine at 150=0 for 30 minutes to provide an interlayer film having an average thickness of 0.76mm. 

(4) Production of a laminated glass 

[0216] The thus obtained interlayer film was interposed between two transparent float sheet glasses 
[3Qcrn> 30cmx3mm thickness) and the assembly was placed in a rubber bag and deaerated under a vacuum of 2 7 
kPa for 20 minutes. The deaerated assembly was transferred to an oven under suction and pressed under vac jut p* 
90°C tor 30minutes. The prebonded laminated glass thus obtained was subjected to post-bonding in an autoclave at 
135°C and 1 .2 MPa for 20 minutes to provide a laminated glass. 

(5) Performance Evaluation 

[0217] As for the characteristics of the laminated glass thus obtained in (4), the optical characteristics the haze the 
electromagnetic wavetransmittan.ee, and pummel value weremeasuredbythe above-mentionedmethods.Theresults 
vjs'd snown in table 11. 

[Exfoliation after humidity resistance test] 

[0218] After the > laminated glass is left standing at a temperature of 80«C and the relative humidity of 95% for 2 

ITr™ * my th L SXf0 " atiOn at * e SndS ° ? the lam ' Inated 9 lass occur was observed immediately after taking 
out from the condition. The results were shown in table 11 . 9 

Example 55 

^LJlS^i^^ Tl 38 in EXamP,S 54 6XCept th8t 1 -° part by wel ^ of antimony-doped tin ox,de 
was used instead of 1 .0 part by weight of tin-doped indium oxide in the preparation of an interlayer film. 



Example 57 

[0221] A laminated glass was prepared as in Example 54 except that tin-doped indium oxide was added 2.8 parts 
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by weight in the preparation of an interlayerfilm. 



Example 58 

[0222] A laminated giass was prepared as in Example 54 except that 10 parts by weight of carboxylic modified 
silicone oil was used instead of 50 parts by weight of polyvinyl butyra! resin powder as a dispersanL per 100 parts by 
weight of lin-doped indium oxide in the preparation of the metal particles dispersion. 

Comparative Example 18 

[0223] A laminated glass was prepared as in Example 54 except that tin-doped indium oxide was not added in the 
preparation of an interlayerfilm. 

Comparative Example 17 

[0224] A laminated glass was prepared as in Example 54 except that an interlayerfilm was produced without adding 
tin-doped indium oxide and that the glass obtained by sputtering tin-doped indium oxide on the giass surface was used 
instead of the transparent float sheet glass. 

Comparative Example 18 

[0225] A laminated glass was prepared as in Example 54 except that an interlayer film having the thickness of 0 38mm 
was produced without adding tin-doped indium oxide, and that polyester film with thickness of 50 H m obtained by sput- 
tering tm-doped indium oxide on the film surface was interposed between the two sheets of the obtained interlayerfilm. 

Comparative Example 19 

10226] A laminated giass was prepared as in Example 54 except that tin-doped indium oxide was added 0 03 part 
by weight in the preparation of an interlayer film. 

Comparative Example 20 

[0227] A laminated glass was prepared as in Example 54 except that tin-doped indium oxide was added 3 6 parts 
by weight In the preparation of an interlayer film. 

[022B] The characteristics of the laminated glass sheets prepared in Examples 54 to 58. and Comparative Examples 
1 6 to 20 were evaluated in the similar manner to Example 54. The results were shown in table 11 . 



Table 1 1 







TV 


Ts 


H 


AtiBmax 


Pumrnei value 


Exfoliation after 
humidity 
resistance test 


Electric field 


Magnetic field 


Example 


54 


83 


55 


0.8 






4 


No exfoliation 


55 


83 


57 


0.8 






4 


No exfoliation 


56 


80 


48 


0.6 






4 


No exfoliation 


57 


78 


45 


0.9 








No exfoliation 


58 


83 


55 


0.8 






4 


No exfoliation 



Table 11 (continued) 







Tv 


Ts 


H 


AdBmax 


Pummel value 


Exfoliation after 
humidity 
resistance test 




















Comparative 
Example 


16 


89 


80 


0,4 


1 


1 


4 


No exfoliation 


17 


80 


48 


0.7 


50 


20 


1 


Exfoliation 




18 


80 


48 


0.7 


50 


20 




PET/ Exfoliation 
among films 




19 


88 


74 


0.6 


1 


1 


4 


No exfoliation 




20 


70 


36 


2.0 


1 


1 


4 


No exfoliation 



Industrial Applicability 



[022S] The present invention provides an interlayer film with excellent heat insulation, because of containing tin- 
doped indium oxide or antimony-doped tin oxide with excellent infrared ray (heat ray) cutting function. 
[0230] Also, by adding and dispersing tin-doped indium oxide or antimony-doped ti n oxide having the average particle 
diameter within the designated range, the present invention provides an interlayer film suitable for producing a lami- 
nated glass, which exerts excellent heat insulation and transparency, 

[0231] Moreover, this invention provides an interlayer film suitable for producing a laminated glass, which has ex- 
cellent fundamental performance characteristics required for a laminated glass, for example, appropriate bond strength 
between an interlayer film and the glass, penetration resistance, impact absorption, weather resistance, and so on, 
[0232] The interlayer film of the present invention does not need a complicated multi-layer coating or a protective 
film, so it is suitable for producing a laminated glass, which has excellent electromagnetic wave transmittance and 
transparency, and can be produced at tow production cost. 

[0233] The laminated glass of the present invention can be produced by using the above-mentioned interlayer film 
of the present invention, so the obtained laminated glass exerts excellent heat insulation and electromagnetic wave 
transmittance, and also has excellent fundamental performance characteristics required for a laminated glass, for 
example, transparency, appropriate bond strength between an interlayer film and glass, penetration resistance, impact 
absorption, weather resistance, and so on. Moreover, the blushing by absorbing moisture will not easily occur 
[0234] Especially, a visible light transmittance rate (Tv) in the light rays of 380 to 780nm being not less than the 
specific value, and a solar radiation transmittance rate(Ts) in the light rays of 300 to 2500nm, the haze value(H) and 
electromagnetic wave shield (AdB) in the wavelength of 10 to 2000 MHz being not more than the specific value the 
above-mentioned heat insulation, transparency and electromagnetic wave transmittance of the present Invention are 
remarkably excellent. 

[0235] Thus, the laminated glass of the present invention can be preferably used as automotive windshields or side- 
glasses, or architectural window glasses, and so on. 



Claims 



1. An interlayer film for laminated glass comprising an adhesive resin, wherein tin-doped indium oxide and/or anti- 
mony-doped tin oxide with the average particle diameter of over 0 and not more than 80nm is dispersed in the 
adhesive resin. 

2. An interlayer film for laminated glass as claimed in Claim 1, wherein the number of tin-doped indium oxide or 
antimony-doped tin oxide particle with a particle diameter of not less than 100nm is not more than 1 per lum^ 

3. An interlayer film for laminated glass as claimed in Claim 1 or 2, wherein a laminated glass made by interposing 
the interlayer film for laminated glass between two dear glass sheets, each of the glass sheets having t| i c » es 
of 2.5mm, has a visible light transmittance rate (Tv) of not less than 70% in the light rays of 380 to 780nm a solar 
radiation transmittance rate (Ts) in the light rays of 300 to 2500nm of not more than 80% of above-mentioned 
visible light transmittance rate (Tv) and the haze value(H) of not more than 1 .0%, 
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4. An interlayer film for laminated glass as claimed in Claims 1 to 3, wherein an adhesive resin contains a plasticizer, 



5. An interlayer film for laminated glass as claimed in Claim 4, wherein 30 to SO parts by weight of the plasticizer, 0.1 
to 3.0 parts by weight of tin-doped indium oxide and/or antimony-doped tin oxide are contained per 1 00 parts by 
weight of the adhesive resin. 

6. An interlayer film For laminated glass as cfaimed in Claims 1 to 5, wherein the adhesive resin is polyvinylacetal resin. 

7. An interlayer film for laminated glass as claimed in Claims 1 to 6, which comprises an adhesive resin containing 
tin-doped indium oxide and/or antimony-doped tin oxide particle and additionally at least one dispersant selected 
from the group consisting of; 



(a) a chelating agent, 

(b) a compound with at least one carboxyl group at its terminal position, 

and 

(c) a modified silicone oil. 



8. An Interlayer film for laminated glass, which comprises an adhesive resin containing tin-doped indium oxide and/ 
or antimony-doped tin oxide particle and additionally at least one dispersant selected from the group consisting of; 

(a) a chelating agent, 

(b) a compound with at least one carboxyl group at its terminal position, 
and 

(c) a modified silicone oil. 

9. An interlayer film for laminated glass as claimed in Claim 7 or 8, wherein the chelating agent is a Bdiketone com- 
pound. 

10. An interlayer film for laminated glass as claimed in Claim 9, wherein the (Jdiketone compound is acetylecetone, 

11 . An Interlayer film for laminated giass as claimed in Claim 7 or 8, wherein the compound with at least one carboxyl 
group at its terminal position is selected from the group consisting of; 

(a) an aliphatic carboxylic acid having 2 to 18 carbon atoms, and 

(b) a hydroxy carboxylic acid having 2 to 18 carbon atoms. 

12. An interlayer film for laminated glass as claimed in Claim 11, wherein the aliphatic carboxyiic acid having 2 to 18 
is 2-etylbutyrate or 2-ethylhexanoate. 

13. An interiayer film for laminated glass as claimed in Claims 1 to 12, wherein the adhesive resin contains additionally 
a bond adjusting agent. 

14. An interiayer film for laminated giass as claimed in Claim 13, wherein the bond adjusting agent is a magnesium 
and/or potassium salt of a carboxyiic acid having 2 to 10 carbon atoms. 

15. An interlayer film for laminated glass as claimed in Claim 14, wherein the amount of the magnesium and/or potas- 
sium salt of the carboxyiic acid having 2 to 10 carbon atoms is 10 to 150ppm as magnesium and/or potassium 

content in the obtained interlayer film. 

16. An interlayerfslm for laminated glass as claimed in Claims 3 to 15, which is obtained by dispersing tin-doped indium 
oxide and/or antimony-doped tin oxide into organic solvent by the use of dispersant to prepare dispersion and, 
adding said dispersion into the adhesive resin optionally containing a plasticizer. 

17. An interlayer fiim for laminated giass as claimed in Claim 16, wherein the organic solvent is the same with the 
piasticeizer as is added into the adhesive resin. 

18. An interlayer film for laminated glass as claimed in Claim 16 or 17, which is prepared by extruding the dispersion 
as claimed in Claim 1 6 or 1 7 and the adhesive resin by using an extruding machine in which two axes are arranged 



parallel. 



19. In an interlsyer film for laminatect glass which is prepared by a method comprising dispersing tin-doped indium 
oxide and/or antimony-doped tin oxide in a plasticizer to obtain dispersion and adding said dispersion into the 
adhesive resin, the improvement lies in that the average particle diameter of tin-doped indium oxide and/or anti- 
mony-doped tin oxide in said dispersion is 10 to 80nm aL room temperature, and still 10 to SOnm after heating 
dispersion up to 200°C. 

SO. A laminated glass, which is prepared by interposing an interlayer film for laminated glass as claimed in Claims 1 
to 1 9 between at least a pair of glass sheets to integrate an interlayer film and the laminated glass sheets. 

21. A laminated glass as claimed in Claim 20, wherein laminated glass has a visible light transmittance rate (TV) in 
the light rays of 380 to 730nm, a solar radiation transmittance rate (Ts) in the light rays of 300 to 2500nm and the 
haze value (H) as follows; 



25 22, A laminated glass as claimed in Claim 20 or 21, wherein one of the pair of glasses interposing the interlayer film 
is a heat-ray absorption glass which has a visible light transmittance rate of not less than 75% in the light rays of 
380 to 780nm and transmittance rate of not more than 65% in the whole light rays of 900 to 1300nm. 

23. A laminated giass as claimed in Claim 22, wherein the heat-ray absorption glass is a green giass 

30 

24. A laminated glass as claimed in Cialms 20 to 23, wherein the efficiency of the electromagnetic wave shield AdB 
in the wavelength of 1 0 to 2000MHz of the laminated glass is not more than 1 0dB. 

25. A laminated glass as claimed In Claims 20 to 24, wherein the laminated glass has a visible light transmittance rate 
35 (Tv) in the light rays of 360 to 780nm 1 a solar radiation transmittance rate (Ts) in the light rays of 300 to 2500nm, 

the haze value (H), the efficiency of electromagnetic wave shield( A dB) in the wavelength of 1 0 to 2000MHz and 
pummel value(P) as follows; 



P=a numeral from 3 to 7. 
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